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Cnoco6 reoMerpMHecKOM rapMOHimecKOM MonysmwniA CMraajia 

06nacmh mexHUKU 

MaoSpeTeHne othocmtca k rexHme c6opa AanHbix m CMmajinaamin no 

pacnpeflejiMxejibHbiM ajieKTpocexflM nepeMeHHoro TOKa m MO>KeT 6biTb 
Mcnonb30BaHO j\n9\ HwaKOCKopocTHoro c5opa AQHHbix c yAaneHHbix asitmmkob 

oxpaHHOM M noKapHOM CMmannaaL^nM, co CMexMUKOB sjieiapoaHeprMM. pacxoAa 
renna, eoAbi, raaa m r.n. 

npeiiujeCTBvtOLmift vpoeeHb xexHUKM. 

MaBecTHa cwcreMa csnan no pacnpeAejiMxenbHOM aneicrpoceTM nepeMGHHoro 
TOKa (nareHT CUJA Ns 5844949. kh. H04B 001/10; H04L 025/08; H03D 001/04 or 
01.12.1998r.), cocTO«Liiafl Ma nepeAarmiKa, najiyHaiomero CMmaji c 
reoMexpuHecKOM rapMOHUHecKoft MOAyii^Ljueii m npMdMHMKa jxm ero npneMa ui 
AeKOAnpoBaHMfl. OcHOBHOM HeAocraroK AaHHOw cucreMbi cBflan aaKJiJOMaexcfl b 
TOM, STO AJifl KOAMpoaaHMfl nepeAasaeMoro cumana b hbm ncnojibayeTCP 
oTHOCMTenbHafl 4)aaoBafl MOAyrmL^Mfl (OOM) hb Ka>KAOM na wa/iyMaeMbix rapMOHUK. 
3to o6cTonTe/ibCTBO He noaaojifieT SHepreTMMecKM 34>(|Deicri/iBHO nepeAaaaTb 
kiH4)opMai4MK) HeSojibUJMMM nopquflMM, Hanpi/iMep, no OAHOwiy 6MTy mjim no OAHOMy 
CMMBony aa paa, t.k. npn ncnojibaoBaHnn OOM /\n9\ nepeAami OAHoro 6i4Ta mjim 
CMMBona HeoSxoAMMO nanynnTb kbk MUHMMyw abb cumana, onopHbw m 

l1H4>OpMaL4MOHHblM. 

MaBBCTHa TBioKB CMCTeMB CBfl3M no ajiBicTpoceTM nepeMGHHoro TOKa (naTSHT 
CUJA N2 6329905, kji. H04M 011/04 ot 23.03.2000r.), nGpeAaTMMK KOTopOM 
MajiynaeT CMman, cocTOflinnM na AByx rapMOHHK c oTHocMTenbHoft 4>a30B0M 

MOAy/l^MMGM MG^KAy HklMkl, npMMGM MBCTOTbl yKaaBHHblX rBpMOHMK KpBTHbl nOJlOBMHG 
OCHOBHOM HaCTOTbl CGTGBOrO Hanpn>KGHb1fl. OCHOBHbIM HGAOCTaTKOM A^HHOM 
CUICTGMbI ^BnflGTCn 86 aBBGAOMO HM3Kan nOMGXOyCTOllHMBOCrb, CBflaaHHan C TGM, 

STO AHfl napGABMH ABHHbix B HGM McnojibayGTCfi CMfHan, SHeprMR KOToporo 

COCpGAOTOMGHB BCGfO B AByX yaKMX 06naCTflX, TBK HTO Ha/IMHMG nepi/IOAMMGCKOM 

noMGXM, MBCTOTB KOTopoM cnysaviHO coBnaAeT c oahom na mbctot nGpGAann, 
QABiiaeT TdKyK) cucTGMy CBfiaui nojiHOcrbio 
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Hepa6oTOcnoco6HOM. KpoMe Toro, nocKOJibicy HacroTbi yKaaaHHbix rapMOHWK 
flOBonbHO cunbHo OTJiMHawxcfl flpyr ox Apyra (b paabi), to h mx OTHOCurenbHbie 
<pa3h\ B TOMKe npMBMa SyA/r cnjibHO n cnyHaftHbiM o6pa30M 4)/iyKTyMpoBaTb Apyr 
OTHOCHTejibHO Apyra OAHOBpeivieHHO c (pnyKTyaufA^M\A MacroTHO-ct^aaoBOM 
xapaKrepMCTMKM cpeAbi pacnpocrpaHeHUfl cMma/ia, mto cfxenaer HeB03M0)KHbiM 
AeKOA^pOBBHuie ciimajia b tohkb npneMa. 

PacKPbi"me n3o6peTeHMfl . 

3aAaMa i43o6peTeHi/ifi coctout b co3AaHM^ cnoco5a MOfxyn9\uyi\A CMmana, 
opkieHTupoBaHHoro hb nepeAany AawHbix He6ojibUJuiMM nopL4t4HMM (Hanpi/iMep, no 
OAHOMy 6iiTy) Hepe3 6ojibLiJkie MHTepaanbi apeMeHU, aHeprernMecKM 6onee 

3Ct)<t>eKTHBHOrO MBM HblHB l13BeCTHbie, KOTOpbIM nOSBOJIMJI 6bl B CBMOil 

He6jiaronpM«THOM noMexoBOM oOcraHOBKe m npw HannHUM cunbHoro 3aTyxaHM« 
CMmanoB co6MpaTb AaHHbie or Sojibiuoro KOJii/mectBa noAKniOHeHHbix k 
ajieKTpoceTM nepeMeHHoro tokb HM3KOCKopoCTHbix AaxMi/iKOB, xaKnx kbk. nanpuMep, 

ABTHMKil OXpaHHO^ 14 HOKBpHOM CI/irHa/1l43aLll4kl. 

yKaaaHHbiM xexHHMecKUM pe3yjibTaT npn ocyinecTB/ieHUM AaHHoro n3o5peTeHMfl 
AOCTuraeTCfl tbm, hto b ornnHne ot M3BecTHbix cnoco6oB, b KaHSCTBe o6i>eicTa 
wiOf\yns\ujAyi ncnojibsyiOTCfi pasHocm 0a3 coceAHkix rapMOHiimecKi4x cocTaBJiflK>LijiMx 
cumana, mto, no cpaBHeHWK) c xpaAnmiOHHOM OOM, nosBOJineT babob coKpaxi/iTb 
A/iMTejibHOCTb MHCjDopMaiiMOHHoro cumajia npn . nonnoM coxpaHeHMi/i 
xapaiaepucTMK era noMexoycxroMMMBOCTM. Otmbthm, hto yKa3aHHbiM BbinrpbiLU 
6yABT kiMBTb MecTO ftiCKnK)Mi4TejibHO npi4 nepBAane HeSoribiukix nopLfuibi AaHHbix, 

TBRMX KBK OAMH 6mT, MnW B 60X166 LUMpOKOM TpaKTOBKB - OAMH CMMBOn. BO MHOfMX 

npaKTMHGCKMX cnysajix 3Toro OKa3biBaeTCfl anoriHe AOcraTOMHO, TaK. HanpwMap, b 
cjiysae cpaSaTbiaaHkin AaTMMKa no>KapHOki ckimajit/i3at4iiM, AocraTOMHO nepeAarb hb 
nyjibT TpeBO>KHoro npeAynpe>KAeHMfl Bcero Jiniub oamh cumboji, 0AH03HaHH0 
\nReHTv\(p\Aii/Apy\oii\\/\iA M6CTonojno>KeHi/te cpa6oTaBUjero AaTHktKa (kbk npaBuno, 

TBKI/IM CMMBOJIOM ABJliReTCA yCllOBHbifl HOMGp VilWA aAp6C, SapBHee npl/ICBOeHHblil 

ABHHOMy AaTMMKy). 

ripoBeAeHHbivi 3anBm'6neM aHanvi3 ypoBHfl TexHMKH, BiaiK>MaK>Li4MM noi^CK no 

HBTeHTHblM \A HayHHO-T6XHI4MeCKl1M MCTOHHMKaM I^HCt^OpMBLtklkl 0 L^enblO BblHBJieHV15) 

MCTOHHkiKOB, ooAep>KaLi(iix CBeA6HMfl o6 BHanorax aanB/ieHHoro M3o6peTeHki5), 
no3BOJifleT ycTaHOBi4Tb, MTO 3anBiiT6JieM He o6Hapy>KeH BHanor, 
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xapaKTepM3yK)inMMC5? npi/iSHaKaMn. nfleHTMMHbiMM npM3HaKaM aaRBJieHHoro 
ifi3o5peTeHHfl. M onpeAeneHne m3 nepeMHfl BbiflBneHHbix aHanoroB npoTOTi/ina, kbk 
HawSojiee 6jiM3Koro no cxjBOKynHOcru npM3HaKOB aHanora, no3BOJiMJio BbwaiiTb 
coBOKynHOCTb cymecTBBHHbix no oTHOiueHMK) K ycMaxpMBaeMOMy aanBureiieM 
TexHvmecKOMy pesyjibTaxy, OTJiUHMTenbHbix npnanaKOB b aaflaneHHOM oSteKre, 
M3no>KeHHbix B 4)opMyjie bi3o6peTeHkin. flnw npoaepKM cooTseTCTBun aaflBneHHoro 
M3o6peTeHny? xpeSoBaHHK) n3o6peTaTenbCKoro ypoBHq 6bm npoBBflBH 
AonojiHMTe/ibHbiii noMCK M3BecTHbix npn3HaKOB, cx)BnaAaK)iMMX c OTJiMMHTenbHbiMH 
OT npoTOTwna sanB/ieHHoro naoSpBTeHUJi, peaynbTarbi KOToporo noKa3biBaK)T, hto 
aanBJiBHHoe ki3o6p6TeHMe He cneAyeT Rn9\ cnequajikicra HBHbiM o6pa30M m3 

M3BeCTHOrO ypOBHfl TeXHMKM. XaK KBK HB MSBBCTHbl TeXHUMBCKMB peUiBHMfl, B 

KOTopbix flfifl MOflyxiflLiMM curHajiOB Mcnojrib3yK)TCfl pasHOCTM <t)a3 Sonbujoro 
KOJiMMecTBa cocBflHMx rapMOHUMBCKnx cocTaBfiRiOLUMX cumana. 

KparrKoe onuicaHne cfanrvp HepTe>Keii . 

3aflBJifi6MbiM cnoco6 reoMeTpuHecKOM rapMOHMneoKOM MOflyjiRL^MM cwmaxia 
noficHfleTcn MepTe)KaMM: 

Ha Onr.l MsoSpa^KBHa 6noK-cxeMa CMcreMbi c6opa flBHHbix no sneKipoce™ 
nepBMeHHoro tokb or 6ojibLUoro KOJinHecxBa AarHkiKOB no)KapHOM curHanMaauuM, b 
KOTopoii McnonbsyeTCfl npsflnaraBMbiM cnoco6 MOAyn^MMM. 

Ha 0i4r.2 ki3o6pa>KeHa /vAarpatAMa, i/iJiJiioCTpMpyiOL^afl npi/iHi4Mn 

(t)OpMyipOBaHMfl BpeMBHHblX MBTOK nOpEMMHOM (6mTOBOM) CMHXpOHI43aqi1lf1. 
BaPMBHTbl OCVmeCTBneHMfl t/iaoSPBTBHMR . 

Ocyii^ecTBJieHi/ie ktaoSpereHMfi npoABMOHcrpi/ipOBaHO hb npnis/iepe ci/icreMbi 

C60pa AdHHblX OT AaTMUKOB nOKBpHOM CVirHanVi3ai\)A\A (0Hr. 1 ), KOTOpan COCTOMT M3 

OAHoro rjiBBHoro yana 1 v\ HecKOJibKMx noAHMHBHHbix yajioB 2. Bee yanbi ci4CTeMbi 
noAKnioHBHbi aneKTpMMecKM k OAHOMy m roMy xce cenvieHry cwioboii cexn 3. 
BHyrpBHHee ycrpOMCTBO rnaBHoro m noAMMH§HHb!X yanoB oneHb noxojKH m 
BKnK)MaK)T B ce6« cneAyK)U4Me aneivieHTbi: 6noK aamnrbi m conp«>KeHMH curHanoB 4, 
nonocoBbiB ct)i4JibTpbi 5 6, aHajioroH4M(t>poBOii npeo6pa30BaTejib 7, i4ii4)po- 
BHanoroBbiii npeo6pa30BaTejib 8, KOMnaparop c rticrepedMCOM 9, bxoa 
npepbieaHMfl 10. OrjiMMifie aaioiioMaeTCw b tom, hto rnaBHbiM yaen CMcreMbi 
BbinojiHeH HB 6a3e Mou^Horo npOMeccopa i4i44>p0BOM o6pa6oTKii CMrHanoB 1 1 m 
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(})a30Bbix TaSnwu 12, npwMeM npoi4eccop t^ncJapoBOM o6pa6oTKM CMmajiOB wMeer 

KBHajl CBflSM C BHeiUHMM MHpOM 13, 3 60Jiee npOCTOM M fleiU^BblM nOAMMH^HHblM 

yaen LtennKOM BbinojiHew hb yHWBepcanbHOM MUKpoKOHTpojinepe 14 m cumanbHOM 
radnvme 16, npuMBM k MUKpOKOHrpo/i/iepy 14 Mepea /imhmjo cb$)3m 16 noflioiiOMeH 
nepBMMHbiui RenMm noKapHoii CMmanMaai^Mi/i 17, nanpHwep, flereiaop 
aaAbiMneHHOCTM. PaSoMUM AnanaaoH sacror cwcreMbi - 20... 95 kPi^. CMman ot 
noflMMHSHHoro yana nepeAa^TCfl b 3tom AnanaaoHe Ha 96 rapMOHUKax, OTcromnnx 
Apyr OT Apyra poBHO hb 781 ,25 Fi^. 

CucreMa c6opa AaHHbix paSoraex cneAytomuM oSpaaoM (<J>Mr.1,2). Kowinaparopbi 
9 BbiAejinioT MOMBHTbi, KOFAa cBTeBoe HanpjoKeHne 18 craHOBHTCfl pasHbiM HyjiK) 
19, 4>opMMpyfl, xaKMM o6pa30M, npaiaMMecKM CMHxpoHHyio aji« sceii cucreMbi 
nocneAOBBTenbHOCTb MeroK speMBHH 20, KOTopan cny)K«/iT An« uejiew nepBusHow 
(cMMBOJibHOii) cMHxpoHi/iaaL^MM npoi^BCca nepeAaMM AaHHbix or noAMUHeHHbix yanoB 
K rnaBHOMy. Hpn cpa6aTbiBaHm/i nepBuiHHoro AaxMUKa 17 MMKpoKOHrpojuiep 14 
HaMMHaer nepMOflnsecKM "BOcnponaBOAHTb" wepea UAH 8 cbok>, coxpaHneMyio b 
nocTOHHHOM naMflTM M yHMKajibHyio AJi« Ka>KAoro noAHUHeHHoro yana 2, cumanbHyio 
Ta6riMLvy. /InnrejibHOCTb "BOcnponaBeAeHun" cumanbHOM Ta6nML\bi b tomhoctm 
pBBHa OAHOMy nonynepnoAy cereBoro HanpfOKeHwin, a Hanano "BOcnpoMaBBAeHMfl" 
onpeAenweTCfl mombhtom cpa6aTbiBaHMn KOMnaparopa 9, Koxopoe npoviCKOfiyrr b 
MOMGHT paBGHCTBa HyjiK) cexeBOTO Hanp»KeHM« Ha jiMHMii 3. Cuman c sbixoAa 
UAFI 8 Aanee oTcJSMJibTpoBbiBaeTCfl no/iocosbiM (JJUJibTpoM 6 AJifl ycrpaHeHUH na 
Hero BHenojiocHbix cocrasnfltomMx m wepea 6/iok aaiuMTbi m conpfDKeHUfl 4 
noAa^TCfl B cereByK) jimhi/uo 3. CMmanbHan Ta6nima 1 5 flBnaejcH yHUKajibHOfi ^nfi 
Ka>KAoro na noAMMHennbix yanoB 2. Mhotkbctbo cumanbHbix Ta6mi\ CMHreaMpyeTCH 
ewjb AO paaBBpTbiBaHMfl cbtm c6opa AaHHbix c ncnojibaoBaHkieM cneAyioiMero 
MBTOAa. C noMoinbK) renepaTopa cnyMaftHbix vow ncesAOcnyMaftHbix hmcbji 
reHepi/ipyercR MHOTKecTBO-KaHAt^AaT wa 96 mmcbji <i>k, npMHaAiie>KamMX nHxepBajiy 
[0...27t]. Aanee aro MHOJKecTBO Mcnonbayercfl aji« cMHieaa cumajia bmab 

s(t) = Z sin(27t fm t+<Pm). rAe 
m=0...95, a fm - 96 paBHOOTCTOflmMx Apyr ot Apyra rapMOHHK, pacnojiojKBHHbix c 
luaroM 781,25 ri\ s nonoce pa6oMMX Macror cucTeivibi (20... 95 vTu). Cwmajibi s(t) c 
xopouiMM aHaMSHMeM nMK-4>aiCTOpa m Ha6opbi (pa3 AJJfl hmx coxpaHflK)TC« b sm^ 
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Ta6nm4 ajih flanbHeMuiero ncnojibSOBaHMn. Kbk noKasbieaer npaianKa, BeponrHOCTb 
Toro, HTO no AaHHOMy cjiyMawHOMy MHO)KecTBy m3 96 paaHOcreii (t>a3 6yAeT 
cMHTesMposaH CMmaji c nMK-cJjaKTOpOM. KOTopbiM Syfler nponrpbieaTb nuK-tjaaiaopy 

MMCToro cMHyca ecero Ha 4 aB, flocraTOMHO BbicoKa. Flpi/i pasBepTbieaHUM CMcreMbi 
OTo6paHHbie BbiiueonncaHHbiM cnoco6oM paannHHbie ci/imaxibHbie Ta6jii<iLV>i 
aanncbiaaioTCH b KSOKAbM na noAHi4H6HHbix yanoB 2. Cuman nepeAarMUKa 
noAMMH6HHoro yana npoxoAur no cenwieHjy cmxiobom cerw 3, rAe CKnaAbiBaercfl c 
luyMaMM. ocnaSjifleTCfl, noABepraercn pasjiMHHbiM anAaw jiMHeMHbix n He/inHeMHbix 
MCKaKeHMM, M nocTynaej b masHbiM yaen cem 1 , tab npoxoAur sepea ycxpoMCTBO 
conpwKeHMfl 4, nonocoBOM dprn^rp 5 m OMMCjjpOBbiBaercfl b AUn 6. l4i44)pOBOi^ 
cumajibHbiM npoqeccop 13 coxpaHHer see BbiSopKH AUFl. npnHaAJie>Kainiie 
AaHHOMy 6MT0B0My MHTepBany, w nponaBOAUT naA hmmm onepamiio Sbicrporo 
npeoSpaaoBaHMfl <l>ypbe (BnO). PeayjibxaTOM stom onepaunn flBjmeTCJi mhokgctbo 
KOMnneKCHbix 4)ypbe-K03(t)4)m4MeHTOB. wa Koroporo a/i« ocymecTBneHMfl 
nocneAyioiUMx Aeihcrem ncnonbayiOTCfl TonbKO re 96 K034>4)Mi4MeHroB, MacroTbi 
KOTopbix coBnaAajOT c HacroTaMn, Ha KOTopwe noAHUH^HNbiM yaen nepeAaSr cbom 
ABHHbie. oeoaHaHMM MX ABJiee kbk Cm. rAe m=0...95. Ha cneAytoineM craAMn 
BbiHMcnntOTcn npOMaaeAeHkin 

* 

Dk = Ck • (Ck-1) • exp(-j A(pk). TAe 
A(pk = <Pk - 9k-l , <Pm - cooTBeTCTByioinMM Ha6op (pa3, eaflTbif) wa 4>a30Bbix Ta6ni>iM 
12, KOTopbiM 6bin McnojibaoaaH aji« cjDopivii/ipoBaHMfl cumanbHOM Ta5nm4bi AaHHoro 
noAHWHSHHoro ya/ia, k=1...95, m=0...95, a ase^AOMKa oanaMaer KOMnneKCHoe 
conpwKeHMe. t\anee aha Ksomoro noAMMH§HHoro yajia BbiMMcyiRexcfl oi^eHKa b bmab 
cyMMbi: 

S = Z sign { Re(Dk) }. 
CMbicn 3TMX AeMCTBMM saicniOMaeTCfl b tom, mto npoi43BeAeHM« Ck(Ck-i) 
npeflcraBJifliOT co6ovi KOMnneKCHbie Beiaopbi, ymbi noBopoxa Koropbix pasHbi 
pasHOcraM 4)a3 cocbahmx rapMOHHK b npi/iHm-OM cumajie, a BenwHUHbi Dr - tg >Ke 
BeKTopbi, TOXibKO "flOBBpHyTbie" no HanpaBneHMK) k AeMciBHTenbHOM ocm hb yroji. b 

TOMHOCTI/I npo™BOnOJ10>KHblM TOMy, KOTOpbIM SblJl MCnOJlbSOBaH flJlfl MO/\ymiVAV\ 

3TI4X rapMOHMK B nepBAaTHkiKe noflMUHeHHoro y3na. TaKMM oSpasoM, npn Hannwnn b 
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flaHHOM 6I4TOBOM i/iHxepBane "npaBMnbHoro" cumajia or noAMUHSHHoro ya/ia, 
cooTBeTCTBywmafl eMy rpynna KOMnneKCHbix MMcen Dk HanHer KOHLieHrpupoBaTbCfl 
Bflonb HanpaBneHMfl AeftcTBi/iTenbHOM ocm. h cyMMa S noKa>KeT 6onbUioe 
nono>KHTexibHoe OTKXiOHeHne. Ecnw >Ke b flaHHOM 6htobom nHTepBane nojieaHoro 

curHana or noAHWHeHHoro yana hbt, to, kbk nenco BUflerb, sennHMHa S Syfler 
npeflcraBJiHTb co6om HopManbHO pacnpeAe/ieHHyK) cnynaiiHyio BenwMMHy c 

HyJlGBblM CpBAHUlM M CpeAHe-KBaAPBTMHeClOlM OTKnOHeHHeM OKOJIO 10 eAUHMlA. 

06Hapy>KeHMe cMmana ot AaHHoro noAHUHeHHoro yana 3aBepiuaeTC« cpaBHeHneM 
cyMMbiSc HeKOTopbiM sapaHee Bbi6paHHbiM AOCTaxoMHO 6ojibUJMM noporoM, 

no cpaBHGHMK) c ii3BecTHbiMi/i cnocx)6aMM reoMeTpusecKOM rapMOHi/mecKOM 
M0Ayxi«i4MM BbiLueonMcaHHbiii CMman MMeer b abb paaa MGHbUjyK) 3ct)ct)eKTMBHyio 

AXlMTenbHOCTb, MTO noaBOJlflGT bo CTOJIbKO >KG pas nOHI/l3l4Tb SHGpronOTpGSjlBHMG 

noAHMHGHHoro y3na c OAHoapGMGHHbiM coxpaHGHMGM BCGx xapaiaapMCTHK 

nOMGXOyCTOMMMBOCTM CMCTGMbl. 
nPOMbiLiiriGHHafl nDHMGHUMOCTb. 

TaKMM o6pa30M, BblUJGI13nOMCGHHblG CBGAGHklfl CBMAeTGnbCrByiOT O BbinoriHGHMH 

npn Mcnojib30BaHMM da^BJiGHHoro m3o6pgtghmh cnGflyiomGii coBOKynHOCTM 
yciiOBi/iii: 

- cpGACTBO, BonnoLMatou^GG 3aRBnGHHOG ii3o6pGT6Hi4G npvi Gro OCymGCTBnGHMM, 
npGAHaaHBHGHO An« Mcnonb30BaHM« b oSnacTM a/iaiapocGTCBoR CBn3ii, a 
MMGHHo, B cucTGMax c6opa AaHHbix OT yABJiGHHbix aqthmkob; 

- Ann 3aflBnGHHoro naoSpGTGHUfl b tom bhag. kbk oho oxapaiCTGpM30BaHO b 

4)OpMyJlG M306pGTGHl1fi, nOATBGpJKAGHB B03M0>KH0CTb GPO OCyiUGCTBnGHkiyi C 
nOMOU4bK> BblliJGM3/10)KGHHblX B SBHBKG MJIM M3BGCTHblX AO A^Tbl npHOpMTGTB 
CpGACTB k1 MGTOAOB; 

- CpGACTBO, BOnnOmaiOIUGG SaflBJlGHHOG M306pGTGHMG npn GFO OCyillGCTBnGHMVI, 
CnOC06HO oSGCnGHMTb AOCTIfDKGHMG yCMaTpMBBGMOrO 3aflBMTGJlGM TGXHI/IMGCKOrO 

pG3yjibTaTa. 
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0OPMynA H30BPETEHHfl 

Cnoco6 reoMerpuMecKOM rapMOHUHecKOM MOfly/wLtMH cumana, cocronii4ero 
M3 MHO>KecTBa paBHOOTCTOflinMx flpyr OT flpyra no sacTore rapMOHHK, 
OTJiMMaioiJUMMCfl TeM, MTO fln« KOAMpoBaHun Ka>KAoro CMMBOJia nepeflasaeMbix 
flaHHbix, McnonbayexcH yHnicajibHoe cnynaviHoe mjim nceBAOCJiyMawHoe MHO)KecTBO 
pasHOcreM HaManbHbix (fjaa ejinKaiimMx nap BbiujeyKaaaHHbix rapwoHMK, 
npM 3T0M yKaaaHHbie MHO>KeCTBa paaHOcreii HaManbHbix 4)a3 BbiSnpaiOTCfi Taio/iM 
o6pa30M, MTo6bi MMHMMM3MpoBaTb nuK-cjaaKTOp cyMMapHoro cumajia. 
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